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WE CLAIM: 

1. A liquid crystal display with a large pixel 
aperture ratio comprising: 

a liquid crystal layer sandwiched between first 
and second substrate 

an array of thin film transistors and 

electrodes mounted on said first 

phin film transistors including a 
a| gatg electrode connected to a gate 
"electrode connected to a drain 
source electrode connected to one of 
ixel electrodes, and wherein said 
pixel electrode conr ected to said source electrode 
overlaps said gate end drain address lines along 
longitudinal edges thereof; and 

:ially continuous insulating layer 
constant e no greater than about 3 . 0 



corresponding pixel 
substrate, each of. s 
semiconductor layer , 
address line, a dr 
address line, and a 
said corresponding p 




a substanl: 
having a dielectric 



disposed between sacld pixel electrode and said address 
lines in sufficient thickness so as to reduce capacitive 
cross-talk in the display by reducing the pxxel 
electrode-address line parasitic capacitance C PL in the 
areas of overlap. 
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2. The liquid crystal display of gQ_aim 1, wherein 
C pL is defined by the equation: 



C PL = e - e 0 - A 



where e Q is 8.85 x 10" u F/cm, M d" is the insulating layer 
thickness in the overlap areas, and /"A 11 is the area of 



the capacitor formed between said ppxel electrode and 
said address lines in the overlap .area ; and 

wherein C pL is less than' or equal to about 0.01 
pF when the pixel pitch of the dasplay is about 15 0 \im so 
as to reduce cross-talk in the /display. 



3. The liquid crystal /display of claim 1, wherein 
the insulating layer thickness "d" is at least about 1.5 
\im in the overlap areas, 




4. The liquid crystal display of claim 3, wherein 
!, d" is from about 2 to /3 p.m in the overlap areas and said 
insulating layer has a' degree of planarization of at 
least about 90%. 
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5. The liqui'd crystal display of claim 3, wherein 
the display has a /pixel aperture ratio of at least about 
65%, and a pixel /pitch of from about 40 to 500 urn. 



6. The l/iquid crystal display of claim 5, wherein 
said pixel aperture ratio is at least about 7 5%. 
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1 7. The liquid crystal display of claiim 1, wherein 

2 said pixel electrode overlaps said gate ^nd drain address 

3 lines along substantially their entire/lengths so as to 

4 increase the pixel aperture ratio of/the display. 

1 8. The liquid crystal display of claim 1, wherein 

2 at least one via is defined for^feach pixel in said 

3 insulating layer so that said/pixel electrode can be 

// 

4 electrically connected to said source electrode through 

•*\// 



iy 5 said via. 
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1 9. The liquid crystaT display of claim 8, wherein 

// 

2 said insulating layer defines another via for each pixel 



3 so that said pixel el/ectrode can also be connected to a 



4 storage capacitor e/ectr j througl ;aid nothe] i . 




1 10. The liquid crystal display of claim 1, wherein 

2 said insulating/ layer includes Benzocyclobutene (BCB) and 

3 has a dielectric constant e of about 2.7 or less. 



1 11. Tlie liquid crystal display of claim 1, wherein 

2 said pixel electrode overlaps said address lines along 

3 their lengths by at least about 0.5 p.m. 
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1 12. The liquid crystal display of (Aaim 1, wherein 

2 said semiconductor layer is intrinsic amprphous silicon 

3 and is disposed between (i) said gate ^Lectrode and (ii) 

4 said source and drain electrodes. 



1 13. The liquid crystal display/of claim 12, wherein 

2 said pixel electrode is ITO and sai^f drain electrode is 

3 Mo. 

Q l 14 . A thin film transistor /|TFT) structure 

1 n 

flj 2 comprising: 

3 a substantially transparent substrate; 

' ' / 
' / 

4 a gate electrode located on said substrate and 
?7 5 adapted to be connected to /a^ifiarst address line; 

\** 6 a semiconductor ]^}fteS^ located on said substrate 

S . / 

7 over said gate electrode; / 

act / 

8 . a draxn electrode loc ated or-- said substrate 

9 over said semiconductor layer and adapted to be connected 

10 to a second address line^ 

11 a source elect'rode located on said substrate 

12 over said semiconductor layer and spaced from said drain 

13 electrode so as to d^nine a transistor channel, said 

14 source electrode ad/jDted to be electrically connected to 

15 a pixel electrode;. 
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16 an insulating layer located on said substrate 

17 over said source/ and drain electrodes, said insulating 

18 layer being of /sufficient thickness "d" and having a 

' 3 6 
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sufficiently low dielectric constant value/e so that when 
said pixel electrode overlaps one of sai J^ first and 
second address lines, the resulting pi^el electrode- 
address line parasitic capacitance c// is sufficiently low 

iJ 

15. The TFT structure of driaim 14, wherein said 
insulating layer is at least atoout 1.5 [im thick in areas 
where the pixel electrode overlaps one of said address 
lines . / / 

rfi . . 

16. The TFT structiAre of claim 14, wherein said 
insulating layer includes YBenzocyclobutene (BCB) and has 
a dielectric constant e of less than about 3.0. 




17. The TFT /structure of claim 14, wherein said 

// . 

insulating layer y has a dielectric constant of less than 



about 3.0, a thickness of at least about 1.5 [im in the 
overlap areas/ and C p is no greater than about 0.01 pF. 
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18. ^ method of making a liquid crystal display 

// 

including/ an array of TFTs , the method comprising the 
steps pfji 




providing a substantially transparent first 

substrate; 
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disposing a gate m&tal layer on said first 

]Lt2 



substrate and patterning an 



•ray of TFT gate electrodes 



and gate address lines therefgrom; 

disposing a semicor&iuctor layer on said first 
substrate over said gate electrodes and patterning the 
semiconductor layer to form TFT areas; 

disposing and patterning drain and source 
electrodes on said substratq over the semiconductor 
layer; 

providing drain a&dress lines for addressing 
the drain electrodes; J 

disposing a substantially continuous organic 
insulating layer on said substrate over said address 
lines and said drain and source electrodes to a thickness 
of at least about 1.5 p,m; and 

disposing and patterning an array of 
substantially transparent vJrSrel electrodes on said 
substrate over said insulating layer so that the 
patterned pixel electrodes overlap at least one of said 
gate and drain lines in order to increase the display's 
pixel aperture ratio. 



19 . The method of cJ 
step of making the display 
electrode-address line paras 
in the overlap areas is no 
when the pixel pitch of the 



aim 18, further comprising the 
so that the resulting pixel 



iitic capacitance c pL defined 



greater than about 0.01 pF 
display is about 150 jim. 
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1 20. The method of claim 18, wherein the insulating 

2 layer is made substantially of Benzocyclobutfene (BCB) and 

3 has a dielectric constant e less than about 3.0. 

1 21. A liquid crystal display comprising: 

2 a liquid crystal layer; 

3 a substantially transparent substrate adjacent 

4 said liquid crystal layer; 

5 an array of thiriyfl^Tm transistors disposed on 

6 said substrate, said thir/film transistors connected to 
JJJ 7 address lines and acting as switching elements for 

8 energizing corresponding pixel electrodes; 

9 a substantially transparent planarization layer 
yj 10 disposed on said/array of transistors, said planarization 
nj 11 layer being located between (i) said pixel electrodes; 

12 and (ii) saidyaddress lines; and 

13 wherein said planarization layer includes 

14 Benzocyclobutene (BCB) and has a dielectric constant of 



Hi 



- ; 



n 



15 less than/about 3.0 



y/a! 
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1 22. The display of claim 21, /Wherein said pixel 

2 electrodes overlap at least some/of said address lines in 

3 order to increase the pixel aperture ratio of the 



4 



display, and said planarir2ja-tion layer is at least about 



reaVof c 



5 1.5 [ira thick in the ar^^s^of overlap so as to minimize 
'6 the parasitic capacitance created in the overlap areas 
7 between the pixel ^lectrodes and the address lines. 
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